Objective: To investigate the effects of multidisciplinary treatment with and without psychological counseling on obese adolescents' self-reported quality of life. Methods: Seventy-six obese adolescents (15.87 ± 1.53 y) were allocated into psychological counseling group (PCG; n = 36) or control group (CG; n = 40) for 12 weeks. All participants received the same supervised exercise training, nutritional and clinical counseling. Participants in PCG also received psychological counseling. QOL was measured before and after 12 weeks of intervention by Generic Questionnaire for the Evaluation of Quality of Life (SF-36). Results: The dropout rate was higher in GC (22.5%) when compared with PCG (0.0%) (p < 0.001). After 12 weeks, participants from PCG presents lower body weight, relative fat mass and higher free fat mass (p < 0.001 for all) compared to GC. QOL improved among adolescents from both groups (p < 0.05), however, a better QOL was reported from those adolescents enrolled in PCG. 
Introduction
Obesity and its associated risk factors have become a major public health concern.
1--- 4 The worldwide prevalence of overweight among children and adolescents (aged 5---17 years) is estimated at 21.4% for girls and 22.9% for boys. 5 In Brazil, the prevalence of childhood and adolescent overweight/obesity ranges from 4% to 37% in the different regions of the country. 6 Studies show that adolescence obesity is associated with an increased likelihood of depression, anxiety, and eating disorders, which may affect quality of life (QOL). 7---9 Studies have demonstrated lower QOL in the physical, psychosocial, emotional, and school functioning domains among obese children and adolescents when compared with their normal weight peers 10---12 ; a multidisciplinary behavioral treatment positively impacts QOL in this population. 13 In fact, multidisciplinary behavioral interventions composed by regular physical activity, nutrition, and psychological counseling have been widely acclaimed as the most effective approach for treating obesity. 14, 15 Moreover, such interventions appear to be more effective with children/adolescents than adults. 16 Improvements in weight and body composition are common as a result of a multidisciplinary behavioral treatment for obesity. 10 Improvements in psychological well-being and quality of life are common as well. 8,9,17---19 Better psychological outcomes may result from changes in weight status and body composition following an increase in participants' physical activity levels and improvements in eating behavior. These psychological outcomes may also be directly related to a treatment including psychological counseling; however, to the best of the authors' knowledge, none of the previous researches were conducted to verify the contribution of psychological counseling on QOL in obese adolescents submitted to a multidisciplinary therapy. Psychological counseling targets a broad variety of factors, such as physical, psychosocial, emotional, and school functioning in the context of changing health-related behaviors. As such, psychological counseling per se could be affecting changes in psychological outcomes and adolescents' QOL beyond the effects observed as a result of changes in weight status or body composition. Thus, the main purpose of this study was to investigate the effects of a multidisciplinary treatment for adolescent obesity with and without psychological counseling on participants' self-reported quality of life. Secondary outcomes included therapy adherence, and anthropometric and body composition measures.
Methods

Sample
Study participants from both genders were recruited between 2011 and 2012 through advertisements in local 
Study protocol
A total of 407 adolescents were screened for the study. During the first laboratory visit, potential participants were instructed to self-assess and report their perceived pubertal stage; height and weight was measured. At the second visit, an individual, semi-structured interview containing eight questions was conducted by a psychologist. The interview assessed motives for seeking weight loss treatment and barriers to losing weight. During a third visit, the adolescents underwent a medical screening and resting ECG's were performed. Three hundred thirty-two adolescents did not meet inclusion criteria based on the screening results. A total of 76 obese adolescents (27 boys and 49 girls) who met all inclusion criteria were enrolled in the study. Following baseline testing, participants were allocated into either psychological counseling group (PCG; n = 36) or control group (CG; n = 40) for 12 weeks of a multidisciplinary intervention that included supervised exercise training sessions, nutritional, and clinical counseling (Fig. 1 ). Participants enrolled in PCG also received psychological counseling. Fig. 1 presents the flow of participants through the study process.
Multidisciplinary treatment
Clinical counseling Medical follow-up was performed once a month by an endocrinologist. This included a physical examination to monitor clinical parameters and to facilitate overall compliance with the study.
Nutrition education
Nutritional counseling was conducted by a trained dietitian for one hour each week in small groups (approximately nine participants). Lessons focused on healthy eating behavior, weight loss diets, diet vs. light products, macro and micronutrients function, and nutritional facts. Although no specific prescription for energy intake was recommended, the participants were encouraged to reduce overall calorie intake and to follow a balanced diet as recommended by the Brazilian Ministry of Health. The dietitian was blinded for group allocation.
Supervised aerobic exercise training
The adolescents underwent an exercise program administered on a treadmill and supervised by physical educators three times per week (36 sessions total). The intensity of the exercise training (50---60% of the maximum oxygen uptake [VO 2max ]) was individualized, based on each adolescents' ventilatory threshold 1 (VT1) obtained from an incremental test on a treadmill with a fixed inclination of 1%. 23 All exercise sessions had a set caloric expenditure at 350 kcal (1050 kcal week −1 ) and duration was determined as:
Exercise session time(min) = 350 kcal/(VO 2 on target intensity × 1MET)
Psychological counseling
Psychological counseling was conducted for one hour each week in small groups (approximately nine adolescents) by a clinical psychologist. Along with the psychological motivation for compliance, themes related to body image, eating disorders (symptoms and consequences), the relationship between food and feelings, family and social problems, mood, anxiety, and depression were included.
Measurements
All participants underwent the same assessment protocol, at the beginning and at the end of the 12-week treatment. Assessments were performed during a similar time of day to avoid circadian influence. The same evaluator conducted the assessments for both cohorts.
Pubertal maturation
Each participant was given drawings of the five stages of breast, genital, and pubic hair development. They were instructed to look at the drawings, read the accompanying descriptions, think about their own physical development and appearance in comparison to the drawings, and pick the one that most closely resembled their own stage of physical maturity.
Anthropometry and body composition
Participants were weighed barefoot and wearing light clothing on a Filizola scale (model 160/300, Brazil) to the nearest 0.1 kg. Stature was measured to nearest 0.5 cm using a wall-mounted stadiometer (Filizola scale, model 160/300, Brazil). Body mass index (BMI) was calculated in kg m −2 .
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Triceps, subscapular, and medial calf skinfolds were measured in triplicate with a caliper (Lange, CA, USA) with constant pressure (10 g mm −2 ) and resolution of 1 mm, on the right hemisphere; the mean value was used. Body composition was estimated by gender-specific equations. 24 Generic Questionnaire for the Evaluation of Quality of Life: 'Medical Outcomes Study SF-36'.
The SF-36, translated into Portuguese and validated for the Brazilian population, 25 was used to assess the adolescents' quality of life (QOL). The instrument is multidimensional. It consists of 36 items, and is intended to generically evaluate QOL. The questionnaire has eight multi-item subscales: physical functioning, role-physical, pain, general health perception, vitality, social functioning, role-emotional, mental health, plus a one-item measure of self-evaluated change in health status over the past year.
Statistical procedures
All analyses were performed using the software Statistica® 7.0 for Windows®. Normality was verified by the Shapiro---Wilk test and data were presented as means ± SD; differences in outcomes between times (baseline and 12 weeks) and groups were analyzed using two-way ANOVA with a Duncan post hoc test. Due to baseline differences between groups for %FM, physical functioning, general health perception, and mean of dimensions of QOL, additional analyses were performed with ANCOVA, where the baseline values were included as covariates. The significance level was set at p < 0.05.
Results
Of the 76 adolescents who participated in the study, 100% from PGC (n = 36) and 67.5% from GC (n = 27) completed the 12-week of multidisciplinary therapy (p < 0.001). At baseline, differences in height and relative fat mass (%FM) were observed between groups (p < 0.05 for both).
Multidisciplinary therapy was effective in reducing BMI (PCG = 2.6% and CG = 0.5%; F 1,61 = 37.05; p < 0.001), fat mass (PCG = 24% and CG = 10.3%; F 1,59 = 12.78; p < 0.001) and to increase FFM (PCG = 21.2% and CG = 13.5%; F 1,60 = 55.34; p < 0.001). At the end of 12 weeks, participants from PCG presented lower body weight (2.3%, F 1 , 61 = 7.03; p < 0.001), %FM (PCG = 13.7%, F 1,59 = 12.78; p < 0.001) and higher FFM (PCG = 7.7%, F 1,60 = 55.34; p < 0.001) when compared GC ( Table 1) .
As shown in Table 2 , adolescents from both PCG and CG presented an overall improvement on the dimensions of QOL, such as physical functioning, general health perception, vitality, and mean of dimensions. However, high values of self-reported QOL were observed in adolescents enrolled in the PGC.
Discussion
The data from the present study provided evidence that including psychological counseling in a multidisciplinary treatment is more effective for improving QOL when compared with a treatment that does not include it. Furthermore, psychological counseling may reduce dropout rate.
The discussions of topics such as social acceptance and self-motivation may have encouraged adolescents to further modify their lifestyle, making them more aware of the importance of physical activity and nutrition, 10,11,26---29 leading to positive changes on body composition, as observed in the present study, which has been identified as a protective factor against disease development (e.g., hypertension, diabetes, dyslipidemia, and cardiovascular problems) 1,2,4,26---29 and as such may also improve the QOL of individuals. 30 On average, published studies from programs addressing lifestyle changes report that 50% of patients dropout early or do not complete the treatment. In the current study, psychological counseling appeared to have been important for treatment completion; the reasons for early dropout or treatment completion were not investigated, but future studies should consider the reasons for early dropout and factors contributing to treatment completion. Although it is known that engaging in regular physical exercise improves QOL, 7, 9, 27 recent studies have suggested that the addition of a behavioral component and a nutritional intervention provides the most changes in QOL among obese individuals. 3, 10, 12, 13 In those studies, overweight adolescents reported lower QOL when compared with their normal weight peers. This was observed not only on their total score, but also on the physical, social, psychosocial, and school domains as assessed by the PedsQL 4.0, suggesting that lower QOL affects adolescents on a daily basis. 8 Obese individuals are more vulnerable to social injustices (e.g., bullying, discrimination in school, social isolation) and are likely to face prejudice, which may result in poorer QOL.
Behavioral interventions that aim to promote lifestyle changes (increasing physical activity and improving diet quality) are identified as effective for improving QOL, among both adolescents and adults. It is noteworthy that, while comparing the groups of this study, those who received psychological counseling reported a higher QOL on some domains (physical functioning, role physical, general health perception, mean of dimensions). The results from the present study are consistent with other studies that demonstrated that obesity treatment should focus on changes in lifestyle and be conducted by a multidisciplinary team. 7---9 However, to date, this was the first study to evaluate the effect of adding psychological counseling in such a multidisciplinary intervention.
A limitation of this study was the use of a generic QOL questionnaire, which may be less sensitive than a specific questionnaire. Another limitation is the fact that, of the participants who started out in CG, only 67.5% completed the intervention, which reduced the generalizability of the conclusions drawn from this study. However, the dropout rate observed in this study was not any higher than what is expected in intervention studies.
In conclusion, multidisciplinary treatment improves quality of life among obese adolescents; the outcomes are improved when psychological counseling is included. Moreover, the inclusion of a psychological counseling component may reduce the dropout ratio commonly observed in the obesity treatment in adolescents.
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